A molecular handoff between bacteriophage T7 DNA primase and T7 DNA polymerase initiates DNA synthesis.
The T7 DNA primase synthesizes tetraribonucleotides that prime DNA synthesis by T7 DNA polymerase but only on the condition that the primase stabilizes the primed DNA template in the polymerase active site. We used NMR experiments and alanine scanning mutagenesis to identify residues in the zinc binding domain of T7 primase that engage the primed DNA template to initiate DNA synthesis by T7 DNA polymerase. These residues cover one face of the zinc binding domain and include a number of aromatic amino acids that are conserved in bacteriophage primases. The phage T7 single-stranded DNA-binding protein gp2.5 specifically interfered with the utilization of tetraribonucleotide primers by interacting with T7 DNA polymerase and preventing a productive interaction with the primed template. We propose that the opposing effects of gp2.5 and T7 primase on the initiation of DNA synthesis reflect a sequence of mutually exclusive interactions that occur during the recycling of the polymerase on the lagging strand of the replication fork.